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Bureau of Aeronautics, Navy Department 
THE AERODYNAMIC TESTS OF THREE EDO FLOATS 
FOR THE SB2U-3, 0S2U-2, AND XSB2C-2 
SEAPLANES - NACA MODELS 
106-K, 107-K, AND 125-AH 
By Robert B« Liddell 



INTRODUCTION 



At the request of the Bureau of Aeronautics, aerodynamic 

tests have teen made on scale models of the Edo seaplane floats 

h 

for the SB2U-3 (model 106-K), 0S2U-2 (model 107-K), and XSB2C-2 
(model *125-AH) seaplanes. 



APPARATUS AND TESTS 



Models The models used in these tests were originally 
constructed for tests in the NACA tank. They were made of wood 
and had a smooth lacquer finish. The "basic dimensions and the 
tables of offsets of the models are shown in tables I to III and 
figures 1 to 3, inclusive. 

Models 106-K and 107-K were chosen as the modifications of 
these two basic float designs to bo tested as it was concluded 
from tank tests that this modification gave better hydrodynamic 
characteristics. These modifications (K) have shallow flutes on 
the forebody and a flared bottom on the afterbody. 

Model 125-AH is the basic design and has flutes on both the 
forebody and afterbody. 

Hind tunnel .- The models were mounted on the standard force- 
tests tripod in the NACA 7- by 10-foot closed throat wind tunnel 
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which is described in detail in reference 1. A typical float 
installation in the 7- by 10-foot tunnel is shown in figure h. 

Tests .- Models 106-K and 107 -K were tested at a dynamic 
pressure of 16.37 pounds per square foot corresponding to an 
airspeed of about 80 miles per hour at standard sca-level conditions. 
To obtain the same effective Reynolds number of approximately 

1,500,000 (based on volume 1 /^ and a tunnel turbulence factor 
of 1.6) that is needed for exact comparability of models, model 
125-AH was tested at a dynamic pressure of 10.8 pounds per square 
foot which corresponds to an airspeed of about 65 miles per hour. 

For a base line in determining angle of pitch, the deck line, 
as shown in a side-view drawing, was used. For the three floats 
it was found that this line was straight throughout its length 
except for a small portion near i:he nose. 

As part of the mounting tripod projects into the air stream 
and as the strut affects the air flow, tare tests were first 
made on models 106-K and 125-AH. The floats were mounted in an 
upright position with a dummy strut alternately on and off to 
get the resulting net tare. The tare values were subtracted from 
the regular test readings to obtain the net forces and moments 
on the floats. The tare values obtained in testing 106-K were 
applied to the 107-K test results because of the similarity of 
the two floats. 

For the regular tests the models were mounted inverted on 
the tripod. Three tests were made on each float* namely, a pitch 
test at zero yaw and two yaw tests, one at zero and the other 
at 10° angle of attack. The pitch-angle range from -10° to 16° 
was taken in 2° increments and the yaw- angle range from -5° to 20°, 
in 5° increments. 



RESULTS AND DISCUSSION 



The results are given by standard coefficients referred to 
the wind axes and are defined as follows: 



C T lift coefficient 



L _ * " w v 2/3 



Cj) drag coefficient 



qV2/3 
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C Y lateral-force coefficient — i 
1 qV' 




pi tching -moment coefficient ' — 

' ; * jj • v.. • •,. . • 

yawing -moment coefficient — 

where 

L force along Z axis; positive when directed upward 

D force along X axisj positive when directed backward 

Y force along Y axisj positive when directed to right 

M pitching moment about Y axis, positive when it tends to 
depress afterbody (See figs. 1, 2, and 3.) 

N yawing moment about Z axis; positive when clockwise, as 
viewed from above (See figs. 1, 2, and 3-) 

V volume of the float (cu ft) 

q. dynaoic pressure ( slugs /cu ft) 
and 

a angle of attack, degrees; positive when forebody is raised 

\|r angle of yaw, degrees] positive when rotated clockwise, as 
viewed from above 

Coefficients are based on volume rather than area as the volume 
of a float is a more important variable in design, being largely 
determined by the weight of the airplane. This procedure was 
followed in previous tests as shown in reference 2. 

The test results are plotted in figures 5 to 7, inclusive. 

Even though model 125 -AH has fuller ends, it shows a lower 
drag coefficient than either models 106-K or 107 -K within the usual 
operating range of about -2° to 7° angle of attack. This is 
probably due to the smaller amount of curvature of the midship 
section. By selecting the deck line as a reference for measuring 
angle of attack, minimum drag occurs for all floats at zero angle 
of attack. 

The pitching- and yawing -moment coefficient curves cannot be 
exactly compared as the position about which the moments are given 
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is not at the same location for all three models. The floats 
follow the rule for moot streamline bodies in that they are 
unstable in both pitch and yaw about any point on the body itself. 

The minimum drag coefficients of the three floats tested are 
comparable to those of the floats in reference 2. 



Langley Memorial Aeronautical Laboratory, 

National Advisory Committee for Aeronautics, 
Langley Field, Va. , March 27, 19^2. 
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TABLE OF OFFSETS - MODEL 106K 
§1 (All Offsets in Inches, Full Size] 
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TABLE OF OFFSETS - MODEL 107K 
[All Offsets in Inches, Full Size| 
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TABLE OF OFFSETS - MODEL 125 -All 
j.A.U Offsets in Inches, Full Size) 
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'/4-siie . model f~ ulf Si y e 



Volume. 110 caff. 140.6, Z eu.ff. 
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A/ote: Location of pos'tioh on float to which 
a.// moments were fr-ah s As/V cd. 



FIG. / - Principal dimensions of toodel lOC*H 
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I53.IZ cvffi 



Nofe> Location of position on float fo wh'Ch 
all mom eh~fs Were -transferred* 



FIG. 2.- Principal dimensions of model I07~K 
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t+ ~siie model rJl sipe 

Volume, 4.IOcu.ft 26 2SOco.fr. 

Volume t/3 Z SQ s<j.ft. 

— *| Note'- Location of position on floqt to which 
all moments were tr*hS'fe t r&d. 

3 - Principal dimensions ot* basic mode/ y /\/ACA model Its'- AH 
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Figure 4.- Model 125-AH mounted in the 7- by 10-foot wind tunnel. 
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